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HOST ASSOCIATIONS OF BRACONID PARASITOIDS 
(HYMENOPTERA: BRACONIDAE) REARED FROM 
LEPIDOPTERA FEEDING ON OAKS (QUERCUS SPP.) IN 
THE MISSOURI OZARKS! 


J. B. Whitfield?, R. J. Marquis3, J. Le Corff3.4 


ABSTRACT: Host/parasitoid records are provided for 32 species of braconid wasps attacking a 
large complex of caterpillars that feed upon five species of oaks (Quercus spp.) in the Missouri 
Ozarks. Forty of the 62 host records are new for the given species of braconids. 


The faunas of both oak-feeding herbivores and their associated parasitoid 
communities have been found to be among the most diverse yet studied on any 
plant group (Opler, 1974). The forests of the Ozark Plateau are dominated by 
oaks and hickories, and thus are likely to harbor a large fauna of herbivores 
(especially caterpillars) and parasitoids. However, this region of the U. S. has 
been less intensively studied faunistically than many regions on the east and 
west coasts of North America. 

From 1991 until the present, we have been intensively and quantitatively 
sampling the herbivore faunas of five species of oaks (white oak, Quercus alba 
L.; scarlet oak, Q. coccinea Muench.; northern red oak, Q. rubra L.; post oak, 
Q. stellata Wang.; and black oak, Q. velutina Lam.). These field surveys will 
result in the production ofa field guide to the caterpillars found on these oaks in 
the Missouri Ozarks (Marquis et al., in press), as well as analyses of temporal 
and spatial variation in the herbivore (Marquis and Le Corff, 1997; Le Corff 
and Marquis, 1999; Marquis and Whitfield, unpublished data) and associated 
parasitoid (Le Corff et al., in press) communities. 

The parasitoid faunas, being poorly studied in this part of the country, pose 
a substantial challenge in terms of species identification. The present paper 
focuses on those host/parasitoid records we have been able to strongly con- 
firm within this herbivore community for braconid wasps. 


MATERIALS AND METHODS 


The above-mentioned quantitative field surveys of oak herbivores were 
being conducted from April to September of each year. Parallel collecting ef- 
forts targeted towards trees not used in the quantitative survey (but relatively 
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nearby) were used to obtain caterpillars for photographic documentation, to 
obtain the adult stages of the herbivores to aid in identification, and to assess 
the identities and relative abundance of the associated parasitoids. The sites 
sampled (all in Missouri) were: Little Lost Creek State Forest, Daniel Boone 
State Forest (both near Warrenton, Montgomery Co.), Washington University’s 
Tyson Research Center (Eureka, Jefferson Co.), Deer Run State Forest (Reynolds 
Co., near Ellington), Paint Rock State Forest, Cardareva State Forest, and Carr 
Creek State Forest (Shannon Co., near Ellington), and Peck Ranch Wildlife 
Reserve (Van Buren, Carter Co.). Field-collected caterpillars were brought back 
to the laboratory (roughly 2,000 caterpillars representing 150-200 species were 
collected each year) in plastic bags, sorted into individual species, then placed 
in 6-in diameter plastic cups with clear lids and provided with food (leaves of 
the tree species from which they were collected). Each caterpillar was then 
followed until it either died, or yielded an adult herbivore or parasitoid(s). Thus 
we have accurate records of the host (herbivore) insect species from which 
each parasitoid was reared, the oak species on which that herbivore was col- 
lected, and the locality and plot from which the sample was taken. Parasitoids 
from black (Q. velutina) and white (Q. alba) oaks are relatively better repre- 
sented, since these two oak species were sampled for more years of the project 
than the other three. 

After emergence, adult parasitoids were point-mounted, or placed in gela- 
tin capsules, and labelled with respect to all relevant field collection and lab 
rearing data. The herbivore species were then identified by a variety of indi- 
viduals listed in the Acknowledgments, while the braconid parasitoids were 
identified by the senior author. The following sources were especially useful in 
obtaining and/or confirming the braconid identifications: Marsh (1979); 
Muesebeck (1920, 1922, 1923, 1927, 1932, 1970): Sharkey and Janzen (1995); 
Shaw (1983); and Wharton et al. (1997). Host records were checked against 
those listed in Marsh (1979); records which then appeared to be new were 
subjected to computer literature searches to obtain any recent literature. 

Voucher specimens of the herbivores and braconids have been deposited in 
the Natural History Museum, University of Missouri, St. Louis, while addi- 
tional vouchers of the braconid species are in the University of Arkansas Ar- 
thropod Museum, Fayetteville. 


RESULTS AND DISCUSSION 


Table ] provides a summary of the braconid species reared, with associated 
host herbivore and herbivore host plant species. Readers interested in relative 
abundance of these parasitoids are referred to Le Corff et al. (in press). 

Those braconid species that attacked microlepidoptera (esp. Gelechiidae, 
Oecophoridae, and Tortricidae) were niche specific. In other words, the set of 
hosts each of these braconid species might attack could belong to several unre- 
lated lepidopteran families, but all would have some feeding niche (and usually 
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also seasonality) in common - e.g., spring-feeding leaf-rollers. Examples of 
this pattern were the sampled braconid species of Bassus, Dolichogenidea, 
Hypomicrogaster, Microgaster and Macrocentrus (see Table 1). Our braconid 
parasitoids specializing in microlepidoptera thus behaved similarly to those at- 
tacking leaf-miners in previous studies (e.g. Whitfield and Wagner, 1988, 1991, 
and many other studies). Braconid species specializing upon microlepidoptera 
(N = 16) attacked a mean of 2.27 + 1.23 host species while only 44% of 
them attacked only a single host species in our study. Fifty percent of them 
attacked species in more than one host family (mean of 1.71 + 0.79 host fami- 
lies per braconid species). 

In contrast, the braconid species that attacked macrolepidopteran hosts 
(e.g. Geometridae, Limacodidae, Noctuidae, and Notodontidae) were relatively 
more host-specific, attacking either a single host species or a taxonomically 
related set of hosts from the same genus or family (or very closely related fami- 
lies). Examples of this latter pattern are our records for species of Cotesia, 
Diolcogaster, Protapanteles and Sigalphus (see Table 1). Braconids that spe- 
cialized upon macrolepidoptera (N = 16) attacked a mean of 1.67 + 1.05 host 
species (except for D. facetosa, always from the same host family), and 69% of 
them attacked only a single host species. 

Forty of the host/parasitoid associations provided here are new to the lit- 
erature (these are marked with an asterisk in Table 1), and several of them 
represent newly reported (albeit not surprising) host families for their parasi- 
toid species. In many cases, the fact that these associations have not been pre- 
viously reported is not because they are actually rare in nature. Instead, it is 
because the caterpillar and parasitoid faunas in the Ozarks have not been previ- 
ously extensively studied, and also because the parasitoids are difficult, for all 
but specialists, to identify. The lists we have provided are not exhaustive as 
several braconid species, for which we reared only one sex or only one indi- 
vidual, could not be identified with any confidence and were thus omitted. It is 
likely that most of the common species to be encountered in the Ozarks attack- 
ing oak caterpillars are represented here, given our intensive sampling over 
several years. 

Comparisons with results of extensive malaise trap sampling of braconids 
from the same areas of Ozark oak-hickory forest suggest that the oak herbi- 
vores harbor approximately 30-40% of the nearly 100 braconid species that 
attack all caterpillars in this plant community. Thus it is likely that many of the 
species reported here will be reported to attack herbivores on other plant spe- 
cies as well. 
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Mothershead, Evan Notman, Kirk Stowe, Philip Weyman, Rick Whitney, and Eric Wold. The 
following provided or confirmed host caterpillar identifications that we could not complete our- 
selves: Ronald W. Hodges (especially Gelechioidea). Steve and Valerie Passoa (many groups), 
Jerry Powell (Tortricoidea), and David Wagner (leafminers). 

Funding for our field work was provided by the Missouri Department of Conservation, and 
for production of the caterpillar field guide, which lead to many of the identifications. by the 
Missouri Department of Conservation and the U. S. Forest Service. 
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